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SUMMARY

The Infrared spectras are presented for 47 dicyclie hydrocarbons
consisting of some alkyldiphenylmethanes, alkyldicyclohexylmethanes,
alkylnaphthalenes, alkyltetralins, 1,3-~diphenyl-2-alkylpropanes and
1, 3-dicyclohexyl-2-alkylpropanes. The physical propertlies of these
highly purified compounds are included for reference purposes.

INTRODUCTION

In the course of a study on the effect of atructure on the physical
properties of dicyclic hydrocarbons, a group of 47 hydrocarbons wsas
synthesized and purified et the NACA lewis lsboratory. This group in-
cluded twelve alkyldiphenylmethanes, thirteen alkyldlcyclohexylmethanes,
seven alkylnephthalenes, nine alkyltetralins, three 1,3-diphenyl-2-
alkylpropanes, and three 1,3-dicyclohexyl-Z2-glkylpropanes. The prepa-
ration, puriflcation, and properties of most of these hydrocarbons are
reported in references 1 o 6. The remaining compounds are reported
in a paper soon to be submitted for publication in the Journal of the
American Chemical Society.

Because of the increasing use of infrared spectra in analysis and
ldentification, it was deemed desirgble to complle the Infrared spectra
of these 47 hydrocarbons which were availeble in a high state of purity.
The infrared spectra of 59 dicyclic hydrocarbons were previously pub-
lished at this leboratory (ref. 7).

MATERIALS

The properties of the alkyldiphenylmethanes are listed in table I.
The hydrogenation products of these alkyldiphenylmethanes, the alkyldi-
cyclohexylmethanes, were separsted by high-efficiency fractionation into
two geometric lsomers and are designated in teble II as the low- and
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high~boiling isomers. The propertles of the alkylnsphthalenes are listed

In teble IIL. The partiasl hydrogenation of these naphthalenes yielded

the 1- and 5-alkyl-substituted tetrallnp, but only the 5-lsomers could

be purified. The l-substituted isomers: were prepared independently

(ref. 5). The properties of both alkyltetralin isomers are presented

in table IV and the properties of the l,3-diphenyl- and l,5-dicyclohexyl-
Z=-alkylpropanes are listed in tsble V. -

The procedures used in evaluating these properties, together with
the accurecy end precislon of each method, ere reported ln reference 8.
The purities of all of the compounds whose melting points are recorded
to 0.01° C have been calculated accordihg to the method of Glasgow,
Streiff, and Rossini (ref. 9) to be greater than 99 mole percent. It
is not possible to estimate the purity of the other compounds. However,
from the methods of purification employed and the analyslis of the frac-
tionation data, it is believed that purdities of the order of magnitude
of 99 mole percent have been obtained.

Each sample was freshly distilled and passed through sillca gel
Just prior to the determination of the infrared spectre.

APPARATUS AND PROCEDURE

The infrared spectra shown in figuyres 1 to 6 were obtalned with a
double-beam recording spectrophotometer. The precision of the instru-
ment 1s specified by the menufacturer to be £1 percent of the trans-
mission value and +0.02 microns for the wavelength (ref. 10). In a
0.1-miliimeter-thick cell, samples were run both undiluted and, over
some wavelength intervals, et approximately 1:10 dilution on a volume
basis. The pure solvent was used in the reference beam to nullify the
effect of eny ebsorption due to the solvent.

Lewis Flight Propulsion Leboratory _
Natlonal Advisory Commlttee for Aeronautics
Cleveland, Ohio, April 29, 1854
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TABLE I - PROPERTIES OF ATKYL.DTPHENYIMETHANE BYDROCAREONS

Hydrocarbon Melting (Bolling | Index of |Deneity Kinematic viscosity®, Net
point, |point at|refrac- lat 20° c| centiestokes heat
Oa 762 mn, tigg, g/ml bB.QD cko® c |37.8° ¢ lo° ¢ gi;om
€ op (210° F)(140° FY(100° F)|(32° FYyy0p
kcal/
mole
2-Methyldiphenylmethane 6.61L 280,50 [1.5763 [1.00198 | 1.18 2.08 3.26 lO.Bib 1735
3-Methyldiphenylmethene -27.83% 1 279.24 |1,5712 .99135 | 1.07 1.76 2.58 6.8éb 1750
4-Methyldiphenylmethane 4,58 281.96 |1.5692 .98739 1.0l 1.61 2.30 5.62 1745
2-Ethyldiphenylmethane -11.15 £290.86 |1.5701 99213 | 1.23 2.21 3,43 |11..20 | 1880
A-Ethyvldiphenylmethane -9.22 291 .54 [1.5634 97978 | 1.13% 1.85 2.71 £.97 1875
-&-Ethyldiphenylmethane - ~ |-23.52- | 297.05.|1.5630 .| .97773 | 1.08 | 1.75 | 2.49 | 6.01 | 1875
'4-Propyldiphenylmethene ' |-22.48 | 311.12 [1.5556 [0.96618 | 1.29 | 2.18 | 3.27. | 9,0L.| 2025
4-Iscpropyldiphenylmethane |-13.36 Z05.60 |1.5554 96634 | 1.25 2.08 3.10 8.46 | 2045
| 2-Butyldiphenylmethane -lG.SBA 315.18 |1.5536 96677 | 1.50 ‘2.83 4.78 20.17 2170
4~-Butyldiphenylmethane -34,95™ | 326.41 |1.5492 30696 1.43 2.43 5.68 10,48 2175
2-ge¢-Butyldiphenylmethane |-27.52 | 305.63 |1.5545 | .96926 | 1.56 ! 3.10 | 5.55 |30,91.| 2170 -
4 -gec~Butyldiphenylmethene |-20.86 318.59 |1.5500 .95907 l.44 | 2,53 3,95 112.79 2165
BA.S.T.M. procedure: D445-46T.
bSipercoaled liquid. i
CA second modificetion was found to melt at -34.46°,
dA gecond modification was found to melt at -40.62°.
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TABLE IT - PROFERTIES OF AIXYLDICYCLOHEXYIMETHANE RYDROCARBONS

Hydrocarbon Melting|Boiling |Index of [Density Kinematic viscositya » et
point, |point at|refrac- jat 20° C, centistokes beat of
o} 760 mm, |[tion, mi combus -
¢ % n20 o 58.9°.¢ 50° ¢ [57.87 C10° € tdom,
D (210° ¥)(140° F)|(100° FY(32" F)keal/
: mole
2-Mfathyld:.t.cyc:Loh¢=.=:’cy:l.rm3thts.ne.D -28.06 | 284.61 | 1.4760 [0.B7458 | l.42 2.55 3.99 |13.11 1975
2-Methyldicyclohexylmethane® -32.59 | 287,94 | 1.4799 | .88495 | 1.68 3.20 5.36 {21.39 1985
3-Methyldicyclohexylmethane? -38.44 | 263,25 | 1.4727 | .86713 | 1.38 2.49 3.99 |13.99 1985
3-Methyldicyclohexylmethane® Glass 264,32 | 1.4756 87571 | 1.53 2.84 4.63 |17.00 1890
4-MethyldicyelohexylmethaneP -25.53 | 265.07 | 1.4710 | .86410 | 1.43 | 2.60 | 4.16 |[14.11 | 2000
4¢-Methyldicyclohexylmethane® -28.49 | 266.84 | 1.4760 .B76035 | 1.62 3.02 4.96 (18.07 1890
2-Ethyldicyclohexylmethane Gleas 280,94 | 1.4796 | .BB143 | 1.63 3.10 5.26 [|23.72 2150
2-Ethyldicyclohexylmethane® -51.2¢ | 282.35 | 1..4813 {0.88660 | 1.70 3.30 5.68 |25.93 2135
3-Ethyldicyclohexylmethane® (lass 281.35 | 1.4746 | .87046 | 1.61 3.09 5.20 [|21.83 2135
4-Ethyld.icyclohexylmethaneb -24.93 | 285.91 | 1.4731 86749 | 1.67 3.18 5.28 |20.25 2150
4-Ethyladicyelohexylmethane® Glass 286.15 | 1.4771 | .87774 | 1.79 3.40 5.7 |[21.51 2135
4-Isopropyldicyclohexylmethane® |Glass 300,22 | 1.4780 | .87839 | 2.18 4.47 8.04 |40.05 2280
4-Igopropyldicyclohexylmethene® |Glass %01.81 | 1.4752 | .87082 | 2.04 | 4.17 7.47 |37.88 2275

#4.8.7.M. procedure: D445-46T.
blow-bolling iscmer.
CHigh~bolling isomer.

dEquilibrium portion of melting curve was very short.
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TABLE IIT - PROPERTIES OF ALKYNAPHTHAIENE HYDROCARBONS
Hydrocarbon Melting [Boiling {Index of PJens:Lty Kinematic viscositya ’ Net .
point, [point at|refrac- [at 20° ¢, centistokes heat of
o 760 mm, |tionm, g/ml combus -
c o o (¢]
o, 20 98.9° C60° ¢ f57.8° ¢ 10° C |tom,
(210° F)|(140° F)(100° F)|(32° F)kca1/
mole
1 ~Methylnaphthalene -30,50 | 244.42 | 1.6174 [1.02015 | 0.92 1.51 2.21 5.99 1345
1-Ethylnaphthalene | -13.88 | 258,67 | 1.6062 [1.00816 | .99 | 1.68 | 2.57 | 7.83 | 1475
1-Propylnsphthalene -8.60 | 272.78 | 1.5923 .98970 | 1.11 2,00 3.20 |11.48 1830
1-Isopropyluaphthalend -15.66 |'267.79 | 1.5952 | .99585 T 1.11 | 2.00 | %.20 |1r.s8 | 1830
! ¥ o r o ' N : " A s
1-Butylnaphthalene J-lB."]’ES 289.34 | 1.5819 97673 | 1.28 2.37 3.85 |15.86 1775
1-Tsobutylnaphtbalene -9 .57b 279.54 | 1.5794 | .9714¢4 [ 1.32 2.55 4.42 - |23,.53 1770
l-Amylnephthalene -24.54 | 305.15 | 1.B726 96609 | 1.48 2.86 4,96 |22.74 1920
8A.58.7.M. procedure: D445-48T,

bA gecond modification was found to melt st -22.14°.

ocke .
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TABLE IV. - PROPERTIES OF ATKYLTETRALIN HYDROCARBONS
Hydrocarbon Melting|Boiling |Index of {Deneity Kinematic viscositya, Net
point, |point at{refrac- |at 20° G centistokes heat of
% 760 mm, |tionm, g/ml combus -
% 220 98.9% ¢ po° ¢ [37.8° ¢ 0° ¢ [tionm,
D (210° F)|(140° F}(100° F)(32° F) keal/
mole
1-Methyltetralin [Glass 220.5¢ | 1.5353 ]0.95825 | 0.88 1.42 2.05 5.08 1425
S5-Methyltetrslin [-23.056 | 234.20 | 1.5440 | .97106 .93 1.52 2.22 5.81 1425
1-Ethyltetralin Glass 239.46 | 1.5318 | .95285 .93 1.54 2.25 6.18 1570
5-Ethyltetralli -44.55 | 248.02 | 1.5398 | .96286 .99 1.62 2.40 5.37 1570
1-Butyltetralin Glass 273.00 | 1.5218 | .93418 ( 1l.22 2.20 3.48 |[1l2.54 1860
5-Butyltetralin -49P 279.91 | 1.5280 | .94093 | 1.31 2.40 3.93 [14.95 1360
1l-Isobutyltetralin|Glass 266.31 | 1.5198 | .93080 | 1.14 2.01 3.18 |[11.37 1850
5-Isobutyltetralin|-14.,75 | 270.41 | 1.5269 | .93776 | L.34 2.57 4.43 |[21.80 1860
1-Amyltetralin Glass 289.49 | 1.5178 | .92705 | 1.39 2.59 4,30 116,91 2010

8A.5.7.M. procedure: D445-46T,
bCryata.llization unsatisfactory.
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TARLE V. - PROPERTIES OF 1,3-DIPHENYL~-2-AIEYLPROPANE AWD 1,3-DICYCLOHEXYL-2-ATEYLFROPANE HYDROCARPONS

Kinematic viecosity ,b

Hydrocarbon Melting | Boliling Index of [Density Het heat
point, |point® et | refrac- |at 20° C, centistokes of combus-
o, 760 mm, | tionm, g/ml 08.99 C | 60° ¢ |57.8° ¢ |0° ¢ tion, kped,/
% na’ (210° F)| (140° F)| (100° ¥)| (320 ¥)|™1¢
1,3-Diphenyl -2-methylpropans -33.7° | 308.0 1.5515 |0.96694 | 1.8 5.44 3.03 1.51 2045
1,3-Diphenyl-2-ethylpropane Glass | 314.6 1.5491 96457 | 50.3 6.44 3.40 1.62 2190
1,35-Diphenyl-2-propylpropsne Glass | 323.2 1.5424 95352 | 70.8 7.43 3.75 L7 2345
1,3-Dicyclohexyl-2-methylpropane | 0.57 | 285.2 1.4756 ,B7151 | 35.8 7.2 4.02 1.99 2300
1,3-Dicyclohexyl-g-ethyipropehe | Wlasa™|® 306.1 ° "{1.4773 ~{-:8748r+ 72.1- {-9.42. |..4.80 .| 2.20 | 2u5
1,3-Digyclphexyl-2-propylpropsne. | Glass. | 316.1.  [.1.4764 | .87191.l (&) 12.60 | 5.82 2.64 | 2590

2With elight deccmposition.
A.B.T.M. procedure; D445-467,

CEquilibrimm portion of melting curve was very ghort.

alue cbtained is omitted bacause it was at variance with the other valuss when plotted om A.5.T.M. standard viscosity-
temperature chart, D34l-chart E.
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Trangmission, percent
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(a) R-Mathylaipbesiylmsthane.
1110 co1, 1120 035
Log, = —

Wavelength, wicrons
{b) 3-Methyldiphenylmethane.

Figure 1. - Infrared spectra for alkyldiphsuylmethanes. Cell width, 0.1 millimeter; sample undiluted or diluted as indicated.
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{a) 2-Ethyldiphenylmethene.

Figure 1, - Continued. Infrared spsctra far alkyldiphenylmethanes. Cell width, 0.1 millimeter; sample undiluted or dilutad am indicated.
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Figure 1. - Contirmed, Dnfrared aspectra for alkyldiphenylmethenes. Cell wldth, 0.1 millimeter; sample undiluted or diluted as indiomted. [
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14 1S 16

or dlluted as indicated.

e

$SIE NI VOVN




NACA TW 3154

L4

i
1
1
3
i

il
i

1110 001

IR
NIl

guedIod fucTESTRRURTL

Wavelength, wiorons

() ¢

Infrered speetra for alkyldliphenylmethanes.

-Butyldiphenylmethane.

&

1 miliimeter; sample undiluted or diluted as indicated,

8]

’

Cell width

- Continued.

Figure 1.




i4 NACA TN 3154

18

1110 08,
1110 €8,
13

und

10
h

{k) £~geg~Butyldiphanyloathans .
[
Wavelength, microns
(1) 4-peg-Butyldiphenylmethane.
+h

1110 ©C1,

1:110 cCl

R A T

1110 cc1,
"
AL

° g 2 8 s & ° ;

-
Jrrecged UOTEFTURURY;

Weals o



Trananission, parcent

s ' ' ! 3236 ! ’

YoIe ML VOVKR

1310 001, 1110 cay,
100 o .

Wavelength, miorons

(b} 2-Hethyldioyelchexylmethane (H.B.).

Fgure 2. - Infrared speotra for alkyldiocyclohexylmethanes. Call wildth, 0.1 millimetar; sample undiluted or 41 nted as indisated. E
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Flgure 2. - Comtlouad. Infrared spesotra far alkyldicyolohexylmethanes. Cell width, 0.1 millimeter; sample undiluted ar diluted as Indlomted.
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Figure 3. - Concluded. Infrared spectra for allkyluaphthalenea. Cell width, 0.1 millimeter; ssmple undiluted or diluted as indicated.
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Infrared spectre for alkyltetralins.

Cell width, 0.1 millimater; sample undiluted

or Ailuted as Indicated.
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Trananission, peroent

Flgura 4.

- Continued.

(e) 1-Botyltetralin,

Wavelength, microne
(f) 5-Butyltetralin,

Infrared speetra for elkyltetralins.

-»

Cell width, 0.1 millimeter; sample

undilutad or diluted as indicated.
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Iransmission, paracant

1:10 CCl4

Figure 4. - Continued.

1:10 cC1y

Wavelength, mlorons
(h) 5-Iscbutyltetralin.

spsotra for alkyltetralins.

Cell width, 0.1

millimeter; sample undiluted

IR £

or diluted as indiocated.
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Trarmnlssicn, psyosnt

Figure

4, - Conecluded.

Wavelength, microns
(1) 1-Amyltetralin.

Infrared spectra far alkyltetralins.

Cell wldth, 0.1 millimeter;

sample undiluted or diluted as Indicated.
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¥ {8) 1,3-DIphenyl-c-methyl propans.
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Wavelength, mlorons
(b) 1,3-Diphenyl-2-~ethylpropana.

Figure 5. - Infrared speotra for 1,3-~-diphenyl-2-alkylpropanes.

Cell width, 0.1 millimeter; sample undiluted or diluted as indicated.
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Tranemission, perosnt

Figure 5. ~ Concluded.

Wavelength

ength

110 Ge

10
microna

(2) 1,5-Diphenyl-2-propy) propane.

Infrared speotra for 1,3~4iphenyl-g-alkylpropanes.

Cell width, 0.1 millimeter; semple undiluted or dlluted as indioatad.
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Praneninsion, percent

Flgure

{a) 1,3-Moyol cheryl~2-mathylropane,

wavelength, mlcrons
(b) 1,3-Dlcyolohexyl-2-ethylpropane,

6. - Infrared spectra for 1,3-dicyolohexyl-2-alkylpropanes. Cell width, 0.1 millimeter; sample undiluted.

FAIE NI TIVN

[+.)
A




= 39-2g-0 - Lo FumI- VOV

0001

Tranemisaion, paroent

Flgure 6. - Concluded.

Wavelength, wiorons
(e} 1,3-Dicyonlohexyl-2-propylpropene.
Infrared spectra for 1,5~dicyclohexyl-2-alkylpropanes,

Cell width,

0.1 mllimeter; pample undiluted.
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